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I TITLE OF THE IKVE.VTICN : 
RES IN- ENCAPSULATED SEMI CONDUCTOR CEVIIZ 



•CLAIMS ; 

-- A resir.-encapsulated sem^ccr.d.rttr device usi.-.r 
a lead frame which is shaped in accordance wi-_ h 
etching process to a body wherein a thickness of i-.-.er 
^ less than ,, ec = ; ,, e , e£d ti£ry - 
==-=risir.g: 

i-r.er leads having the thickness less -.ha- .ha- of the 
lead : ra.-ne blank; and 

terminal columns integrally connected tc the inner 
" S - S h3Vin9 Eh « Sa - --- = --ess wich the lead frame 

blank, the terminal columns possessing a cclumn-shaped 
^.figuration which is adapted tc be electrically connected 
to an external circuit, the terminal columns being disposed 
outside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, the terminal columns 
having terminal portions arranged on top ends thereof, the 
terminal portions being made of solders, etc. and exposed 
to the outside beyond a resin encapsulate, each inner lead 
possessing a rectangular cross-section and having four 
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'--s: surface c- 
o ; - i c r. 



surfaces incl-ding a fi rst 

s... c .e. a second sl 

third surface and a fourth surface, the 

f-ushed with one surface of a remai.nir. 

inner lead having the sane thickness with - he 
blank while being opposed to the second surface, and ~ 
°* third and fourth surfaces having £ csn=lv# 

depressed toward the inside of the inner lead. 

2- A resin-encapsulated semiconductor device ustn 

J -ead frame which is shaoed in a~.-~ — 

s Ci ~ e s twc-ste 

wherein a thickness of inne. 
=- t.-.e lead frame blank. 



etc.-.ir.g process to a body 
leads is less than the: 



comprising : 



inner leads having ,, e chickn .„ , ess ^ ^ 

lead frame blank; and 

=er,inal columns integrally connected to the inne- 

; eacs and heving the •« ^ckn... w ith the lead frame 

blank, the terminal columns oossessino = 

possessing, a column-shaped 

COn "'"" i0 " Whi " iS » b. ^.etridl, connects 

t° » ext.™., „«.!«, lh . cermin>1 „ lum „ s being disoosea 

«up 1M «. the in „. r lMds Sn a airecucn o[t ^ nai ^ 
tS ' Ct ""-" iM """"" P»"io„ s of top ends „ f 

««» .neap..,.,.. each inn „ Iead p „„ ssl „ 9 , 
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cross-section and havi.na fou- 5 ,-- s . et . , 

- s ---2-es including a f ;r£ 



surface, a second surface, a 

- _ - w 5 £ r. c a f cj — 

surface, the first surface bein, f-shed with or. e SJr;s .. 
= a refining portion of the inner lead having :hs s ^ 
thickness wi-.;, - he :ead fr£rre 

the second surface, and each cf .he tnird and feu — 
s-faces having 8 concave shape depressed toward the inside 
cf whe inner lead. 



2. 



received inward o-" -he - - - 0 - - 

©- .ne .....er .eacs, and electrodes of the 

semiconductor chio a-e P • ^ . _ . . . 

? 6 e "" c --- v connected to the inner 

ieads through wires, respectively. 

<• The resin-encapsulated semiconductor device as 
maimed in claim 3, wherein the lead frame has a die pad, 
and the semiconductor chip is mounted onto the die pad. 

5. The resin-encapsulated semiconductor device as 
claimed in claim 3, wherein the lead frame does not have a 
die pad, and the semiconductor chip is fastened to the 
inner leads using a reinforcing fastener tape. 

6- The resin-encapsulated semiconductor device as 
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claimed in claims 1 or 2 w- 6 . ai 

r w.,ere:.; me semiconductor ch — 

- as -6ned bv means o* >-....• 

y mea..s o. .nsc.a--.ng adhesive :c - he sa ___ 

surfaces of the inner leads on one surface - 

w * ■ w - ~ c r. w ** • — 

"-•e electrodes are located, £ , d -_ ; , e electrodes cf : 

semiconductor chio are e 'ec— 

' e -ec..c c .^y .connected to the f ;r « 

surfaces of the inner leads tnrough wires, respectively" 

'he resin-encapsulatec semiconductor device as 
=^.ed in claims a or 2. ^rein the semiconductor c-, <, 
"tened to the second surfaces of the inner leads by dunes 
•--redv to de electrically connected to the inner leads. ' 

i^7A."£ D D r SCRI?TI0N 0f IKVSK7:0|JJ 
; FIELD OF THE INVENTION) 

fcr .„ incr.... in ..„. „,, ier of , M 
pr^«, which «.„,., jB i!socistion wu „ 

Position ehift .„„ copl.„. rity of an outet lee<) 

IDiSCSIPIION or THE prior ART) 

fk. is,.) S how S th . conflollr . tJOI) o; a 9enerany 

semiconductor device ,. pl85[ic 
Led frM » packa9e) . The ahown resin . encapsuiate(j 

semiconductor device includes e die ped h8ving . 



4 



-;==,*, ctor chip „„ , ot , :e , t ,. r . OR< oj;e . ,__ s ... 

" »• •:*e-.rl«i: y tOM , 5! , d :c : , e _ _ 

' " """" er - 5£ = 

' ■ ? W ~ 5S -'or electrical:-, 

ti?s c: the inner 2eads . r 

-~ w..e ocn::-: pas ... 

ser.i ccr.duct :r r -, 

— ? -.0, and a resin -40 encacs-a 

ser.icc-.ductcr chip - l20 zc ; . 

p - e se.Tn: 3 nd-j: ~~ * d 

^20 fraa external stresses cc--a--- a - ' 

•.c..ar,.nar.;s. This res- — 
encapsulated semiconductor cevic* 

c c — .■ , ^ ^- • r < — e 

: = r 2520 c- = • . 

-••e -c.-.si.-g pad :5r:# , s 

-ar.utactured by er.capsulari.-.c f— 

- -- «e..-wcnc-jct S r chip 2520 

* r - resin. : n -r- c - oe .-_ 

^~ -es..-.-er.caps-5-.eo semi conductor 
oevice, the nu-.be- ~* - v-= , 

. 6 -"' ner - eSdS - ec.ua: to that 

--e concino pads 1521 of „ 

5 e^- conduct or chic- •'520 

Ard ' r:; ' 15rb) «how« the confirm — -o- 

°" c - a monolayer lead 

-ra.T.e used as an a Sse .-nb:v r.e.-nc-- ~* 

' re res -"-^.capsu2ated 

se..._ron=urtcr device shown in r --, - 5 . . k 

^ t--. .5a. such a lead frame 

-ariuoes the bonding oad 

---i tor mountino the 

semiconductor chip, the inner leads 1512 - rt * • , 

-eaos 1512 to be electrically 

te £ .,. 5cr , cono . actor cs;p _ ^ outer jsi3 

J. !,«.,„! t , e inner :eaas ;6!2 ^ ^ ;o ^ 

.l.e» le . lly ««««« co t ,. circuit5 . 

•^o laellId .. d6n b , tJ :5;< se __ vin9 ^ a ^ ^ 

tS . ... leeBduew cmp Blfh th . resi „. ana t 

1S,S s.rvin, te supoort the enUre ^ !sjo 
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Such a lead frame is formed frcrr. a h'c^v — ~ 

• - ve r.e : a : 

such as a eeb.lt, 42 alloy (a 42* Ki . r- , ; , 5y , f r . pp#r . Mft . 
alloy by a pressing working process cr ar. etchi 
"~ ISibMO, is a crcss-sec::^ : view taken ale tr.e 
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: r t .-. e 
resi.-.- 



'■e r:--2 S f rio. i5<b) cr > . 

Recently, there has beer. growing demand 
-iniaturitatton and reduction in thickness c: 
encapsulated semiconductor device employing lead frames 

^ fr£me <P-«:ic lead frame package) and the 

increase cf the -umber cr term- -a" c _ ce ,. 

-sstr.-er.capsuiated 

semiconductor packace as e"e •- 

e " e '••-= apparatuses ere 

-ir.iaturitec progressively - he C£gree _ ; ^ 

integration cf semiconductor devece increase progressively. 
Thus, recent resin-encapsulated semiconductor package, 
particularly cued plate packace ; -?s ) and thin quad fiat 

packages CCr?s) have eac- * 

eac. a g.eot.y increased number c' 

pins. 

lead frames having inner leads arranged at small 
Pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 
lead frames having inner leads arranged at comparatively 
large pitches among lead frames for semiconductor packages 
are fabricated by press working. However, lead frames 
having a large number of fine inner leads to be used for 
forming semiconductor packages having a large nurnber Qf 



6 



9-8205 



Pi- .r. faoric.ted ty stb;ec:; , ; , ^ ef a shi5i!rMt _ 
tne order of 0.25 sen to en e: 



: « 



? Process, nor a c r * ee 
working. - 

etching process for fcr^.-.g . : ££ , £r ^ 

"' ir ' € inr ' 6r 2ea °' S W " : ~ Scribed herein.-..- ...7 
reference :o FIG. : «. rirS c. 8 ~ =?er e:icv „ J2 

thin Sh6€t ° f 3 Shleta - - of c.23 « ... -..I 

frame bUnk i<10) is C -""^ P«*«iy crM . -, e _ 

• resist, such as a warer-sciubie casern photoresist 



— raining pecassium cichrc.ate as a sensitive agent. 



is 



spread in photoresist fil.-.s — - Ko 

-•«- .he ~.a;or surfaces o* 

thin ; iIa £S shown in F Z3. IA . 

Tnen, the photoresist *•"-« 

s c . e exposed, through a 

-as* of a predetermined oett*— - a 

. _o lig.-.t emitted by a 

high-pressure rr.ercurv 2a.-o, --- -•.«„ 

a— ...e .h-n sneet is immersed 

in a developer for aex-elcc.-*- - -~ 

F -o .orm a patterned 

«*!». i. sheeted. „ hea _ d b «, „ , 

process, a washing process and such anW-W 

sucn, and then an etchant 

containing ferric chloride as a i=-<n,-<r,»i 

as a p. incipal component is 

'Prayed .,.!,„ :he -„, Ia sh „.. 1M0 :o e ._ ch through 
portion, of th. ■ ,M. : <i0 not coa ted „ ith 

patterned photoresist fii,, :o,0 S o th.t i„o. r leaCs ef 
predetermined sizes a „ a sna? . s ^ ^ ^ ^ 

14 (d) . 
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?hen ' ^ e Patterned re «- s - 

e --s- ...its ere re.-r.cve~- 

Patterned thirs sheet '<iO 

i0 " s c=-.p: e -_ s £ 

..-«=* having tne inner leads of s-a^ 

s --2pes 5s shew- 

:<:,;. Predetermine ir61s ^ 

5 iy «««»• *<•«•« ..*:». r .7."..'."~\ :'' 

n.i.-.e ... 4S ., SS dri . d _ ,„ ad . esive ?o , y , T;i5 _ 

~ e zht ieso's ; ex '<«,..„. . *" : 

w, e , ne „. be , .„„ the die pad atwMMs _ ^ 

.- ef " =; !e " • - „ 

=«, t!> . najor , K!K)| ^ shoun in ^ 

: " SrvSiS between the lines are - -w- rm 

w . "•• ran «« °- f 50 to 10C1 

--e tmckr.ess of the thin she«r From ^ . 

w * rrom th e v:ewpoint of 

-ornung the oute- )p S h v 

Je8d naVin ^ • sufficient strength 
generally, the thickness of -k. - hin " h 

0 ... ,e " hln sheet ™« be about 

v.-i^d mm or above r„ r . K(4 , 

rUr - herm " e - «• -«tl. of th. inner 

» i. « W 1B :. briC8 .. in , . a ( * 

.« inn..- ;eads .„ fo _ d by e[cnjng ^ 
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fine rips thereof are arranged at £ piZzh of afcc _ m 

However, recent m.-.i.-;. r.sir.-.-c.p^;,. 
se.T.ircr.cucccr package requires i-.-.er leads erra.ced 
pitches in. the rar.ge cf C . : 2 - - ~ - 5 — c .. 

3 ------ .D , . c r S.T.s..f; - - 

C.leS »chen a lead '-a-« •« 

thir. sheet of a reduced thickness, -he strer.cth cf t 
outer leads of such a lead frar.e is not large enough 
withstand external forces that -, y be £??:ied ., ere;o 
the subsecuer.t processes including sr. asse~li-g :ro:e; 
and a chip mounting process. .-.ccrrdir.giy, -.here is a 
to the reduction, of the — ckness cf the :h,n sheet t 
enable the fabrication of a r.mute lead fra,,e having fir 
leads arranged at very small pitches by etching. 

An etching method previously proposed to over coir, 
such difficulties subjects a thin sheet to an etchin 
process to form a lead frame after reducing the thicknes. 
of portions of the thin sheet corresponding to the inne: 
leads of the lead frame by half etching or pressing to for* 
the fine inner leads by etching without reducing the 
strength of the outer leads. However, problems arise in 
accuracy in the subsequent processes when the lead frame is 
formed by etching after reducing the thickness of the 
portions corresponding to the inner leads by pressing; for 
example, the smoothness of the surface of the plated areas 
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iS » B "**«"etory. the inner leads cannot be f cr , 6 , : , 

flatness and a dimensional accuracy -. e »< — 

- - c . — ec clc.-c - ; 

lead frame accurately fo2 bc.-.bir.c and 

T ' c . . * 

P-atemaking process must be reseated tv'- -,.•_„ 

...c- r .-a _ 5i 

fabricating process intricate. :- . ,,. e . 

• -- necessary t 

-peat a piatecaking process :«•=, .u. .... 

t*. Pcrcicns of the .bin sheet correspc.ndi.no :o 

leads is reduced by half etching before sheeting the t-- 

sheet to an etching process f = r fcrmi,g the lead frame. 

which also makes the lead frame f= b -, _ 

" e _. p--- ess 

intricate. ? ha,. this previously proposed etching method 
•es not vet been applied „ ^ 
fabricating processes. 

:suajscr matters to be solved =y 7HS :nV£ nt:ok; 

^ the other hand, because a PiscJl a , cng inn#r ^ 
i« r.ade narrow as Eh- number of s-ariln-lg , s lncr#Mttf# . _ 
^ considered important to know whether a problem is caused 
or not in association with position shift or Coplanarity of 
an outer lead w he „ implementing a chip mounting process 
Accordingly, the present invention has been made in an 
effort to solve the problems occurring in the related art, 
and an ob;ect of the present invention is to provide a 
resin-encapsulated semiconductor device capable of meet-g 
Che requirement for an increase in the number of terminals 



snci resolving probler.s which are caused in assoc 
'position shift and copianarttv c: ar. o,:e: lead. 

MEANS EC* SOLVING THE SUBJECT MATTERS • \ 
Arccrcir.g to one aspect -u, 
--here is creviced a resin-encacsulated se.iconduc: 
-•ir. 5 a lead frame which is shaped "in acccrda.,: 
twe-s-.ep etching process to e body wherein a thi 
inner leads is less than that cf -.he lead fra- 
csspri.ing: inner leads having the thickness less 
S-* the lead frame clank; and tsrmir.el cclumr.s i: 
rejected tc the inner leads end having the same : 
'-he lead fra,e blank, the terminal columns pc 
* eclumn-shaped configuration which is adapted 
electrically connected to an external circuit, the 
columns being disposed outside of the inner leac 
manner such that they are coupler to the inner lea 
direction orthogonal co the thickness-wise di 
thereof, the terminal columns having terminal p 
arranged on top ends thereof, the terminal portion: 
made of solders, etc. and exposed to the outside b< 
resin encapsulate, outer surfaces of the terminal c 
also being loosed to the outside beyond the 
encapsulate, each inner lead possessing a recta 
cross-section and. having four surfaces including a 
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surface, a second surface, a third surface and a re- 
surface, -.he firs: surface bei.-.c flushed w :: - £ - e s .. r: - 
cf a rema.r.ing poitior. of tr.e inner lead hevir.r the s 

thickness with the lead frame =la.-.,: while ret-r 

the secc-d surface, and each cf zr.e third an- • 
surfaces having a concave shape depressed tcwerd tne ins: 
cf the inner lead. 

According to another aspect of the present inventic 
there is provided a resin-er.capsula-.ee semiconductor cev: 
using a lead *-, at which Ls s ;- 4?e£ sccoriar=e w ,. h 

two-step etching process to a rory wherein a t hi rkr.es s 
inner leads is less than that cf the lead frame blani 
comprising: inner leads having the thickness less than the 
of the lead frame blank; and terminal columns integral! 
connected to the inner leads and havir.g the same thicknef 
with the lead frame blank, the terminal columns possessin 
a column-shaped configuration which is adapted to b 
electrically connected to an external circuit, the termina. 
columns being disposed outside of the inner leads in « 
manner such that they are coupled to the inner leads in a 
direction orthogonal to the thickness-wise direction 
thereof, portions of top ends cf the terminal columns being 
exposed to the outside beyond a resin encapsulate, outer 
surfaces of the terminal columns also being exposed to the 
outside beyond the resin encapsulate, each inner lead 
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possessing a rectangular cress-section ar ,d - 

surfaces including £ first surface, a c e:cr . d s . r;s; . s 
tnird surface and a fourth surface, the first surface z*- 
flushed with one surface of a rer.air.i.-.g ccrtic- -- 
inner lead having the sar.e thickness with the lead frar 
clan* while being opposed to the seco.-.d surface, a.-.d ear 
of the third and fourth surfaces having a concave shar 
depressed toward the inside of the inner lead. 

According to another aspect of the present invention 
a semiconductor chip is received inward of the inner leads, 
ar.z electrodes :pacs) of the semiconductor chip are 
electrically connected to the inner leads through wires, 
respectively. According to another aspect of the present 
invention, the lead frame has a die pad, and the 
semiconductor chip is mounted onto the die pad. According 
to another aspect of the present invention, the lead frame 
dees not have a die pad, and the semiconductor chip is 
fastened to the inner leads using a # rei-nf orcing fastener 
cape. According to still another aspect of the present 
invention, the semiconductor chip is fastened by means of 
insulating adhesive to the second surfaces of the inner 
leads on one surface thereof on which the electrodes are 
located, and the electrodes of the semiconductor chip are 
electrically connected to the first surfaces of the inner 
leads through wires, respectively. According to yet still 
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another aspect of the present invent i or., the sen;;;-; J: --. 
chip is fastened to the second surfaces cf the inne- •.„, s 
oy bumps thereby t. be electrically connected to tne i.-..-«- 
leacs. the above descriptions, in the rase .... __ e 

tern — al columns have termine! pcrti.o.-.s which ere arra.-.cec 
on tcp ends cf the terminal colors, with the termina' 
portions mace cf solders, etc. and exposed to the outside 
beyond the resin encapsulate, while it is the ncr.T. that the 
terminal portions comprising the solders, etc. are exposed 
to t.-.e outside beyond the resin encapsulate, i- is not 
necessarily required for the terminal portions to be 
projected beyond the resin encapsulate. Moreover, while it 
is possible to use the outside surfaces of the terminal 
columns while they are not encapsulated by the resin 
encapsulate and they ere exposed to the curside, the 
outside surfaces of the terminal columns which are not 
encapsulated by the resin encapsulate, can be covered by a 
protective frame using adhesive, etc. 

[WORKING FUNCTIONS) 

The resin-encapsulated semiconductor device in 
accordance with the present invention can meet a demand for 
an increase in the number of terminals. At the same time, 
in the resin-encapsulated semiconductor device, because the 
forming process of the outer leads as in the case of using 
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a mono-layered lead frame shown < r , r :s l2Cs> 
required, it is possible to provide a se.-icsr.duoccr oeu- - 
in which r.o protl are caused in associate.-. w- : 

pcsitisn shift end coiplanarity of the cuter leads, 
particularly, the use of a mult i- ? i,.-.es lead sh£ -, 
in a r.ar.r.er that inner leads have a thickness less tna. 
that of the lead frame clank by a two-step etching process, 
that is, the inner leads are arranged at a fine pitch, rar 
-eet a ce.-.and for an increase in the pin nuourer - -• = 
semiconductor cevice. Furthermore, by using the lead frame 
which is fabricated by a two-step etching crocess as will 
he described later with reference to FI3. the second 

surface of each inner lead has cop • ar.arity, and is 
excellent in wire-boncinc property. =n addition, since the 
first surface of the inner lead is also a flat surface and 
the third and fourth surfaces are depressed toward the 
ir.side of the inner lead, the inner leads are stable and 
coclanarity width upon wire bonding .process can be 
enlarged. 

[ EM30DIMEN7S J 

Embodiments of the resin-encapsulated semiconductor 
device in accordance with the present invention will now be 
described with reference to the attached drawings. First, 
a resin-encapsulated semiconductor device in accordance 

»♦:»«} v: 25 



*-Si 99 VS 



with a first embodiment cf the present invention 
described hereinafter with reference :o riGs 
FIG. 2(a) is a cress-sec. icr.2l view z f zr.e 
encapsulated semiconductor device zzzzzzir.c tc 
embodiment of the present invention . r: 3 . : : c } 1S - 
sectional view of an inner lead taken elcng the lini 
of :IG. 1(a), and FIG. 1(c) is a zzzss-sezz icnal vie 
terminal column taken along the line 51-52 of .f ZG. 
Moreover, TIG. 2(a) is a perspective view c f the 
encapsulated semiconductor device acccrcinc to the 
embodiment of the present invention, TIG. 2(b) is a 
view C f the resin-encapsulated semiccncuct cr device o 
2(a), and FIG. 2(c) is a bottcm view of the 
encapsulated semiconductor device of FIG. 2;a). In F 
and 2, a drawing reference numeral 100 represents a 
encapsulated semiconductor device, 120 a semi cone 
chip, 221 electrodes (pads), 220 wires, 230 a lead 1 
121 inner leads, 131Aa a first surface, 131Ab a s 
surface, 231Ac a third surface, 231Ad a fourth surface 
terminal columns, 133A terminal portions, 132B 
surfaces, 233S a top surface, 225 a die pad, and ■ 
resin encapsulate . 

In the resin-encapsulated semiconductor d< 
according to the first embodiment, as shown in FIG. 
the semiconductor chip 110 is placed inward of the ; 
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-■:c,-..,.-:c- =Slp :! , mo ,„ ;e= . =r ._ he fct _ ' 

i ""- e - e ~-")erer: w-.-r'" 

'- c,< - s opposed :: : > e 

.hereof where -.he' el.c— ' 

2,0 are .rr.r.j,-.. rac, electro ... 
7 15 ,: * e -"- i «"y connected to the secc.,= s , r , :5 
= "-he i-r.er lead 221 through the wire 120. ~- e e . ... 
=«r..c-.ics between the res i .-encapsulated "..V^.V Z. = ! 

=SV::9 ° f ^ S ,,=• a, externa: c - 

echieved bv ... --- -s 

- * resi.-.-e.,reps-,:ate= se ~— , 

=ev-=e : 35 via the terr.i.-.al o=r-~- s 

• S «cr. bei- = mace 

- - — oherrcal solder, on a printed circuit substrate 
•^--h the terminal portions 233A located on - e 

. e -°P surfaces 

---- c: the t emir, a 2 cci--,«s • 

s -espectively. Zrt - re 

resi.-.-e.,cap S ,: £ -_ ed semiconductor device of the ?1 — 
tsbcdia.as of the present invent to,, •- - s ro . 

s-.-.cture. is s; , 0 „ n in r , 0 

^ , .n w.iscn „ 0 protective 

-r.ise is used cm be adopted. 

n» i~d .-.-.„. 130 „.. a la Ih , s .„ iccn<joc:or device 
100 ecco.-din, to the ., SoSiBen: is Da<je = . # ^ 

, !: „ rher . iore , sh . ;ea8 f _ jm uMch 
.» . co,tou, 8S shou „ ia „ s . .„„ , t , h , pM by >n 

Pre..., S , usea ., ...„ fw J3o i>)t 

^. ta, Led, „, Bhleh ..„ sftaped to hav _ 
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thickness less than char of - e ~.„ p . _ . 

other portions. Cam bars 156 serve as £ 
er.-opsulatir;^ the semiconductor chip 110 wi - h s 
Moreover, although the lead fra-e 12CA wr--- 
by etching to have the ce.v.sur as. show- "3. :s 

-sea ir. this embodiment, the lead frame is not li-ited : 
such a cc.-.tcur because portions except the inner leads 131 
ar.d the terminal columns 133 are not necessary. -The inner 
leads .21 have a thickness of <C Cm whereas the portions 
=t the lead frame 130 ether than the- inner leads 131 have a 
thickness of C.15 mm which corresponds to the thickness of 
the lead frame, blank . The other portions cf the lead frame 
130 except the inner leads 131 may not have the thickness 
of 0.15 mm, but have a thickness of 0.125 mm-0.50 mm which 
is thinner. The tips of the inner leads 131 have a small 
Pitch of 0.12 mm so as to achieve an increase in the number 
of terminals for semiconductor devices. The second face 
121Ab of the inner lead 231 has a substantially flat 
profile so as to allow an easy wire boding thereon. Also, 
as shown in FIG. Kb), because the third and fourth faces 
132Ac and 2 3!Ad have a concave shape which is depressed 
toward the inside of the associated inner lead, a high 
strength can be obtained even though the second face (wire 
bonding surface) 131Ab is narrowed. 

In the present embodiment, since twisting does not 
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occur in the in.ner leads 132 irrespective of whetr.er t 
inner leads 131 is long or not. The inner leads hav-c - 
contour, a: shown in FIG . Sfa,, in which the ties c -- 
i-ner .leads 131 are separated one fro- ar.ct.-.er, a- 
prepared by the etching process, and -.he inner leacs e_- 
resin-entepsulated after counting the se.r.rcor.c jet r r zr • 
therecn as will be described later." However, where th 
ir.r.er leads 131 are long in their length and have , 
tendency fcr the generation of twisting therein. :t •« 
impossible to fabricate the leac frar.e by etching to have 
the csr.te-.-r as shown in FIG. *(«, . Therefore, after 
etching the lead frame in a state where the tips of the 
ir.ner leads are fixed to the connecting portion 1313 as 
shewn in FIG. 9(0,0, the inner leads 131 are fixed with 
the reinforcing tape 160 as shown in FIG . 9(c) (O,, - he ^ 
the connecting portions 1313 which are not necessary in cne 
fabrication of the resin-encapsulated semiconductor device 
are removed by a press as shown in FIG. 9(c) ( /x>, and a 
semiconductor device is then mounted on the lead frame. 

Hereinafter, a method for the fabrication of the 
resin-encapsulated semiconductor device will now be 
described with reference to FIG. 6. First, the lead frame 
130A, as shown in FIG. 9(a), which is shaped by the etching 
process as will be described later, is prepared such that 
the second surfaces 131AP of the inner leads 131 are 
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cirecced upward (TIG. B(a)). 

Then, the sejnicor.duczc- - - * - - - . 

~ - - u -s r.sunrec' or.zc - 

cie pad : i3 such ir.ai che surfaces of - 5 se-icc — ~ 
chip 220 en which che elercrcces 121 are arrZ^l 
directed upward (FIG. 3(b)). 

after the semiconductor chip ::o is 
onto the die pad 135, the electrodes 121 zi ., 
semiconductor chip no and the second surfaces s 3lAb cf 
inner leads 13: are bonded with each ether using v ir „ -r 

Subsequently, encapsulation is carried cut with th 
conventional re sin encapsulate l40 . Thereafter, 
unnecessary portions of the lead fcame 230 which 
Protruded fro., the resin encapsulate 1< 0 are cut by a oress 
to fern terminal columns -33 and also the side surfaces 
1333 of zhe terminal columns 133 :F1G. 8(d)). 

rhen. the dam bars 136, the frame portions 237, etc. 
of the lead frame !30A as shown in .riG.-9 are removed. 
Next, the terminal portions 133A each made of the semi- 
spherical solder are arran 3 ed on the outer surface of each 
terminal column 233 to fabricate a resin-encapsulated 
semiconductor device (TIG. 8(e)). 

Thereafter, the protective frame 180 is arranged by 
-ans of adhesive around an entire outer surface of the 
resultant structure in such a manner that the side surfaces 
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of the terminal colors 123 are covered therebv r: ' 
At this time, the protective frame 1 S C functions - 
reinforce the semiconductor device. In ether -..ores, 
protective frame 16C serves :: prevent -cist-re :r: 
lectins ir.to a cap between the :es;r. en capsul at e ' and 
terminal columns cue to the fact that the sice surfaces z. 
the terminal columns are exposed tc the outside, wherery < 
crack is not formed in the semiconductor device arc the 
breakage of the se.T.icond-jc::: device is avoided. However, 
persons skilled in the art will readily appreciate that it 
is r.ct necessarily required tc pre vice the protective frame 
Irl. Also, when such an encapsulating process by the resin 
is carried out using a cesirec meld, the encapsulating 
process is implemented m a state wherein the outer side 
surfaces of the terminal columns of the lead frame are 
somewhat protruded out of the resin encapsulate. 

A method for etching the lead frame of the first 
embodiment will now be described in conjunct ion with the 
attached drawings. FIG. 11 is of cross-sectional views 
respectively illustrating sequential steps of the etching 
process for the lead frame of the first embodiment. In 
particular, the cress-sect i cnal views of FIG . 1 correspond 
to a cross section taken along the line D1-D2 of TIG. 9(a). 
In FIG. 11, the reference numeral 1110 denotes a lead frame 
blank, 1120A and 1120B resist patterns, 1130 first opening. 
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1240 second openings, 1150 first concave portions, lie 
second concave portions, 2170 flat surfaces, and llrC 
etch-resistant layer. first, a water-soluble casein res: 
using cotassium cichromate as a sensitive agent is rcat-d 
ever both surfaces of the lead fra.T.e clan > 111: r.ace : : = 
42t nickel-iron alloy and having a thickness cf about C.l! 
rrjr;. Using desired pattern plates, the resist flirts are 
patterned to form resist patterns 1120A and 122-CB having 
first opening 1130 and second openings 1140, respectively 
iTZZ. 11(a)). 

The first opening 1130 is adapted to etch the lead 
fra.T.e blank 1110 to have a flat etched bottom surface to a 
thickness smaller than that of the lead frame blank 1110 in 
a subsequent process. The second openings 1140 are adapted 
to form desired shapes cf tips cf inner leads. Although 
the first opening 2130 includes at least an area forming 
the tips of the inner leads 1 11C, a topology generated by 
partially thinned portion by etching* in a subsequent 
process can cause hindrance in a taping process or a 
clamping process for fixing the lead frame. Thus, an area 
to be etched needs to be large without being limited to 
fine portions of the tips of the inner leads. Thereafter, 
both surfaces of the lead frame blank 1210 formed with the 
resist patterns are etched using a 48 3e • ferric chloride 
solution of a temperature of 57*C at a spray pressure of 
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2 ' 5 k?/Cm *' Tke Process :s : er ^ 8:e , g . ... 

of ti. e w ,en firs, recesses -150 etrned „ , a .. e . 
et=,eo bottcn surface ha,e a depth h ccrrespo.,d_.,= 
= .thickness cf the lead *-«.-, blank . r: -. -- 

---h = , 5 , bcth surfaces cf the ; e£= .-^ ... 
,i.T-,:t. a .ou.:y etched in th , pri ., ary [ 
it i» necessary to sin, uitaneo;;s:y etch bcth s • 

f? ~ bl3nk -"on w hy bcth surfaces c 

--•« -esc fra.T.e blank 2 2 10 a-e — 

= >e s =nec-.-s.y etched. £s ir 

5 t0 red - S =■•• —hf.-.c ti.e taken : , . 
seccr.carv etching process as fc . i; . , £ _^ 

"~ e :4 *en for the =---=-• 

c -c secondary etchi.no 

processes :s less than that - sk ~ 

k - — " re rase cf etching D ' 

'•" iy """* Bf •'■-=. C.I ... 

— »«» i. S , ileq ,., :;; ., s .. r;ac . 

creviced with the first . 

"- eSSes *- = G respectively etched 
£ " rr.e first opening 2230 • s 

* -s c.irely coated »izh an 

hot .„, :t „.„ lacidic _ ut . w mr _ wb6> 

layer 1280 so as to fii UD *w ft 

" r..i up , he 5irs . recesses 1250 an(j so 

cover the resist pattern 2220A ens. U ,c„ . 

is not necessary to coat the etch-resistant laye- 
"t0 over the entire portion of the surface provided with 
the resist pattern 22,0*. However, it is preferred that 
the etch-resistant 2ayer 228 0 be coated over the entire 
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portion of the surface formed with the first -e-<=«~ 
and first opening 2 2 30, as shown ir . TZZ-. 11 {c ;, be- 
•is difficult to coc-t tr.e etch-rest * ran- layer li = C - 
rhe surface portion ir.cludi.-g the first recesses 
Although the etch-resistant layer 1150 wax employee : 
embodiment is an alkali-soluble wax, any suited 
resistant to the etching action of the etchant solutt: 
r.ing somewhat soft during etching may be used, 
forcing the etch-resistant layer 1180 is -cr limit 
the above-mentioned wax, but -ay be a wax of a jv-se 
-ype. Since each first recess 11 10 etched by the pr 
etching process at the surface formed with the pa 
adapted to form a desired s.-.ape of the inner lead t: 
fi21ed up with the etch-resistant layer 1260. it i< 
further etched in the following secondary etching proc 
"he etch-resistant layer 12£0 also enhances the mechar 
strer.gth of the lead frame blank for the second etc 
process, thereby enabling the second etching process t, 
conducted while keeping a high accuracy. It is 
possible to enable a second etchant solution to be spr. 
at an increased spraying pressure, for example, 2.5 kg 
or above, in the secondary etching process. The increc 
spraying pressure promotes the progress of etching in 
direction cf the thickness of the lead frame blank in 
secondary etching process. Then, the lead frame blank 
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portion of the surface forced with the firs: recess^ 
and first opening 1 2 3D, as shown :r. r 1 3 . 22 -r), beta 
is difficult to coct tr.e etch-resistant layer 22rC : 
the surface portion including the first recesses 
Although the etch-resist am layer 1150 wax er.pl eye = : 
er.bodirer.t is an alkali-soluble wax, any suitari 
resistant to the etching action of the et chant sciuti: 
regaining somewhat soft during etching r.ay be used, 
for fcrr.ir.g the etch-resistant layer 2280 is net 1 ir.it 
the above-nentioned wax, but rr.ay be a wax of a JY-se 
type. Since each first recess 1150 etched by the or 
etching process at the surface fcrred with the pa 
adapted to f err. a desired shape of the inner lead t; 
filled up with the etch-resistant layer 22 80, is 
further etched in the following secondary etching croc 
The etch-resistant layer 2 280 also enhances the r.echar 
strength of the lead frame clank for the second etc 
process, thereby enabling the second etching process t < 
conducted while keeping a high accuracy. It is 

possible to enable a second etch&nt solution to be spr. 
at an increased spraying pressure, for example, 2.5 kg 
or above, in the secondary etching process. The increc 
spraying pressure promotes the progress of etching in 
direction of the thickness of the lead frame blank in 
secondary etching process. Then, the lead frame blank 
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s-faces 131Aa * the tips of .he inner leads * s lh , rf , .. 
F:G " l ' Sre " UShed =ne surfaces of remaining "ocrtic- s 

of :ne inner Isads having tho £a ,e thiO.ness „<- ^ 
frame while being opposed the second s-'a — 
tr-e third and fourth surfaces are formed to , £ve 5 _____ 
' shape which is depressed toward the inside cf 
leads. Where a semiconductor chip is bunted on 
surfaces _ 31Ab of the inR . ff , M(f> fcy ^ . ^ 

eleccrical connection therebetween, as in a semiconductor 

cevrce eccordino to a -h 

. a ..... a e..^oci.-.ent as w : ; : bs described 

hereinafter, an increased tolerance for the connection bv 

U CtZ&i ~ d ~* ""ad -rfaoe 131Ab has a 

concave sha P e depressed toward the inside of the inner 
lead. To this end, an etching method shown in r:G . 22 
adopted in this case. The etching method shown in FIG . 22 
is the same as that of FIG. Lr . association with its 

primary etching process. After completion of the primary 
etching process, the etching method is cSnducted in . 
manner different from that of the etching method of FIG. » 
in that the second etching process is conduced at the side 
of the first recesses 1150 after filling up tht second 
recesses „ 60 by the etch-resist layer Jlt0 . thereby 
completely perforating the second recesses 1160. At this 
^n,e, by implementing the primary etching, process, etching 
at the side of the second openings 1K0 is performed in a 
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sufficient manner. The cross section o- ea- •-- • 

e r .r£: 

including its tip, formed in eccordcr.ee w;-.r. the 
*«-«od of FIG. 12, ha, a concave shape cepressed t 7 
inside of the inner lead at the sarend « r ;. s . . 
show- in FIG . 6 ;b) . 

The etching method in whic- _ 

- r process is 

conducted at two separate steps, respectively, as in that 
of T-.Zs. 11 and 12, is generally called a "eve-seep etching 
method". -hi £ etchino method is adva.-.tagecus in that a 
desired fineness can be obtained. The etching method used 



fabricate the lead frame 13uA cf the first embodiment 
s-wn in FIG. * involves the eve-step etching method and 
the method for forming a desired sr. S ce of each lead frame 
portion while reducing the thickness of each pattern 
formed. - n particular, the etching method makes it 
Possible to achieve a desired fineness. m accordance with 
the method illustrated in FIGs. ii and 12, the fineness of 
the tip of each inner lead 131A formed by-this method is 
dependent on the shape of the second recesses 1160 and the 
thickness c of the inner lead tip which is finally 
obtained. For example, where the blank has a thickness t 
reduced to 50 Om, the inner leads can have a fineness 
corresponding to a lead width Wl of 100 Dm and a tip 
Pitch p of 0.15 mm, as shown in FIG. 11(e). In the case of 
using a small blank thickness t of about 30 Dm and a lead 
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width Wl of 70 Dir., it is- possible to fern inner lea; 

having a fineness corresponding to an inner lead c *' - 

0.12 ..vn. Of course, it may be possible to fcrrr. inner 
having a further reduced tip pitch , by adjustir.r zr.e z " *- 



:hickr.ess t and the lead width w: 



~hat is :o sav, 



inner lead tip pitch p up to 0.08 ~, a blank thickness j 
to 25 Cm , and a lead width Wl up to <0 Crr. can re 
obtained . 

In the case where twisting cf the inner leads does net 
occur in the fabricating process, as in the case where the 
inner leads are short in their length, a lead frame 
illustrated in FIG. 9(a) can be directly obtained. 
However, where the inner leads are long in length as 
co-pared to those of the first embodiment , the inner leads 
have tendency for the generation of twisting. Thus, in this 
case, the lead frame is obtained by etching in a state 
where the tips of the inner leads are bound to each other 
by a connecting member 1319 as shown -in FIG. 9(c) (<). 
Then, the connecting member 1313 which is not necessary for 
the fabrication of a semiconductor package is cut off by 
means of a press to obtain a lead frame shaped as shown in 
FIG. 9(a). 

Moreover, as described above, where unnecessary 
portions in a structure shown in FIG. 9(c) ( -f ) are cut to 
obtain the lead frame having the contour shown in FIG. 

s>iso vi 2 8 
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5(a), a reinforcir.a tace -g- 

Generally used, as show. in ?: -. ? . = ,,, X}> ^ /. ^ / 
-nnecti.no me nbe: 2313 is cut off by „ ££ , s £f . ^ 
==tair..the cc.-.tcur shown 5 . c .. 0;# . se .. ......... 

="evic« is mounted on : ;- e ; = £: : - rd _ e s _.. : 
reir.fcrcir.g tape attached there;.-.. ;-« 0 /' 

ser.i ccr.ccctor o'ev'c- s • 

— -».= su_sted wish a resin <- a 

condition whe-e the ' 0 

...e .eac fra-e «--: ; - £s _, e ^ _^ 

-'-r.e E22-E12 illustrates a cut pcrticr.. 

The tip of the inner lead 121 : - . 

- - 6c0 :ra-e usee' 

-r. 5,.-.-=.,^-.=.- =; .... e , io; , Te . ; k>< a 

«•»» s ~ Fe " «■ r.-a. .„<,«,. -,. :;o 

1-31A has an etched flat su-*s-*> 

s„..._. i-eoend surface) } 3 iAb 

" ri - : ~ - s s-bstar.tially -"-a- : - ~ , 

y - srefore has a width W2 

s.io.-.tly greater than the widt- w? -* ^ 

a_ _ n opposite surfac 

The widths Wl anc - W2 , b . 

• ^ s -e -ore than the 

wisth W at the central oortio- -s. 

— - ne ^-?s when viewed in 

of .ft. i„„er ,„„ has . c:Ms . SK:ioB>1 5hape havin? 

opposite wide surfaces t a 

u.-aces. To th iS end, although either of 

the opposite surfaces of the 

-ne ..p -3, A can be easiIy 

e!tC::iC '"' " • «v iC e ,„« 

^ 8 " lr * !2 ° A » ««• ii lu .„ tl .. 
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131Ab depicts an etched flat surface, I32Aa a surfer-" ^ 
lead frame clank, and I22A and 1213, respectively, * : ; £:f: 
portion. In the case of :- 12. 12,3: .a;, there has 
particularly excellent in wire-bcndinc prcperty, ceca 
the etched flat surface does net have rou;hr.ess . TZZ. 
13(/v; shows that the tip 1221B cf the inner lead zi tne 
lead fra.T.e fabricated according to the process illustrated 
in FIG. 14 is wire-bonded to a semiconductor device. In 
this case, however, both the opposite surfaces of the tic 
12215 cf the inner lead are flat, cut have a w-j-h smaller 
than that in a direction cf the inner lead thickness. In 
additicn to this, as both the zzzzszze surfaces of the tip 
13215 is formed of surfaces of the lead frame blank, these 
surfaces have an inferior wire-bonding property as compared 
to that cf the etched flat surface of this first 
embodiment. FIG. 13(-J shews that the inner lead tip 
1321C or 2321^, obtained by thinning in its thickness by a 
means cf a press (coining) and then by etching, is wire- 
bonded to a semiconductor device (not shown); in this 
case, however, a pressed surface cf the inner lead tip is 
not flat as shown FIG . 13(~). Thus, the wire-bonding on 
either of the opposite surfaces as shown in FIG. 13(~)(a) 
or FIG . 13(-)(b) often results in an insufficient wire- 
bonding stability and a problematic quality. The drawing 
reference numeral 1331Ab represents a coining surface. 
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A modified example of the r*>s • 
semiconductor device in e:c:::er.:e - 
embodiment of the present inverse:. cescric 
hereinafter. ri3s. 2(a) thrcuc 



encaps -1 a ted 
firs: 
as 



sre :r:ss-se::;:- a ; 



views cf the modified example cf the res m-enraps - a t ed 



semi cs.iclc: or device in a: 



::r:c-:e w:-- 



-•e firs-. 



er.bocirr.en- cf ;h e present invention. The ser.icc--- 

device of the modified example as shown in FIG. 3; a) , is 
different from -.hat of the first embed i me r.t in that a 
pesttien cf • the die pad 135 is chanced, that is, the die 
?*d 133 is exposed to the outside. 2y the fact that the 
dee pad 135 is expesed to the outside, the heat dissipation 
property is improved as compared to the first embodiment, 
•-••so, in the semiconductor device of the modified example 
" ,howR ia riG - 3(t »< *>•«*•• -* die pad 135 is exposed 
" "' he °^ si **> ^at dissipation property is improved 

as compared to the first embodiment. Unlike the first 
embodiment or the modified example as shown- in FIG. 3(a), 
in the present modified example as shown in FIG. 3(b), 
because a direction of the semiconductor device 110 is 
changed, the first surfaces of the lead frame are 
established as the wire bonding surfaces. The modified 
examples as shown in FIG.. 3(c), 3(d) and 3(e), illustrate 
semiconductor devices which are obtained by modifying the 
semiconductor devices of the first embodiment, the modified 
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example as shown in FIG. 3, a, and the modify- e>: ,,,. £ 
shown ;r. ns. 3 (b), wherein the semi-spherical solder*, 
r-ct ,se= ( and instead, the tcp surface c - • 

cclurr.r.s are directly used as the ter-ira* 0 —.--.. 

' ■ - - > v-f :e: 

ar. entire manufacturing procedure car, be sir.?::-.-. 

" " ~ " " ' * -'esir-encapsulated semiconductor dev;-= 
accordance with a second embodiment c: the ~. s .-. 
invention win be described. r:G . < (5) is \ 7^ 
sectional view of the resm-encapsul a ted semiconductor 
«vice in accordance with the second embodiment of 
P-sent invention, FIG. « ,b, is a cross-sectional view 
illustrating inner leads, taken along the line M -A4 of 

f:C> <,£) ' ^ FIG - <( = 3 is ^ cross-sectional view 
illustrating a terminal column, taken along the line B3-34 
=- r=S. «(.). Because an outer appearance of the 
semiconductor device of the second embodiment is 
substantially the same as that cf the first embodiment, it 
is not illustrated in the drawings. I„ ric . 3, the drawing 
reference numeral 200 represents a semiconductor device, 
210 a semiconductor chip, 211 electrodes (pads,, 220 wi res , 
230 a lead frame, 231 inner leads, 231AP a second surface, 
232AC a third surface, 231Ad a fourth surface, 233 terminal 
columns, 233A terminal portions, 233B side surfaces, 233S 
top surfaces, 240 a resin encapsulate, and 270 a 
reinforcing fastener tape. j a - h . semiconductor device of 
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this second embodiment, -he * 

» -ecc .rams 230 does no- -- a ... 

pad, the semiconductor chi ? 2S0 ;as __. _ ' 
inner leads : 3 1 oy the reinforcing fanner _ £=o __'/ ~' 
-he iMicM-Kor chip 220 is electrical: v 

ianer 1SadS 231 b >- «*• Also, in the - £ c e 

second embodiment, similarly to :he fiff-s 

electrical connection betwe-r 

e-r. fcne reszr.-encecsulated 
semiconductor device 2 00 of t-- s 

--s e..iodiment and an extern^ 
««ui t is achieved by ,ou.-.ti.-.= -w. _ es , 

- — - -"-"-encapsulated 

semiconductor device 20C via .• , 

— » .ermmal portions 23^A 
eecn being .-ace of a ser'-so^^..- 

• " Soide -'' on a printed 
circuit substrate, with the te--,----- ^ ■ 

- e - :n -«- Potions 233A located 
°n t.-.e top surfaces 2--S -• 

Z--S :- e terminal columns 233 

respectively. 

In addition, the semiccnduc — - devire , w . 

oevi Ce of rhi$ second 

i. » h .P« d b„ th . . tchi „, proc .„ is subJt , n:ially 

as that of the f^-^r ©mK^~,-_ 

*~st t«bocia.r.t except that, while in the 

case of the first embodiment, the wire bondin, process and 
resin encapsulate process are performed in . state 

wherein the semiconductor chio ; s « a „ „ 

cnip .s .astened to the inner 

leads, in the case of the second embodiment, th . wire 
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bonding process and re „. . 

5 ^^^-^ -—ess ... 

rassenej together with .■ _ . "* 

-eir.fcrrir.g fastener tape 270, 

/ ^ "e cut" • - - 

5 for - - « ." r: - = 55 

ecessary pcr:i ,, s tn 

:r.c process a f te - " 

implemented in the sam . * * ar * 

.... same way as ,:, e ;ir « e mbcc- e ~ 

--•w .30 a S shoU „ in rIc . .„ . 

:s te .. e; ,«. laet!l . r ~ " tt " »«• ' 

—re chained after etch ,.„ .... ' ^ « 

r-- * as shown ia 

obrai.-.ed. th - " ° " FIS ' 10 «^ - 

• this tine 

- « - .:::r:r 

rTr c - g Action is used. 

* • 5(a > through 5( = i . ... 

" e cr «s-sec:ional views 

-iustraring edified exanoies e - 

o- • u, * °" ^ e "^conductor device 

c. .he second embodiment Tt 

. . ^od.ment. Tne semiconductor device as 

shown in FIG. 5r*» «.'.«.,, ' 
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5,a,, uherei „ :fte se ,,. spher , :s , 

c - e no. use:, - 
*««..d. the top surfaces C f the ...... " 

Erectly usee as the cerninal portions. - //"^ ' & '' 

because a protective frer.e is — ..... 

-sec a.-.c * . . 

3 -33 of the tercel cf.,- s -,, 

are expose; t 

-• • eh..*,, 8p .„ tie!! by . . ts: 

easily performed. " """ ~ r 

Hereinafter, a ,-<>*.•- 

res.r.-encapsulateo ser-cendue- - - 
=evir 8 i n actorda.ee with a .- b . d , 

. . »-e..-n« nt of the present 

=e describee. r- 

°' 5 > a c-c««- 

sectior.ai view of ' c*e 

M . ••»--— .-.=.p.u2. 5 . d senicenducto- 

=evt=e of the third e.-cd-- 

6.'b: is a cross- 
sectional view illustrating rnner lead. . 
. eac >' -«en a.ong the 

— -e ,o-A 6 of rifi. 6, a,, and F.S. 6.c) «, a e .„ 

-s a cross-sectional 

view illcstratina a te-~-^ 

„. . ' = » k « ai =>"? tfc. line 

-C «(.,. 3 ec,, se =u: . r o; . he 

; =i,:,n!i " 1 ' :h * — " «"» •< - «»« .^e„ t . it 

»f.™« n u « rsl ,„ repres .. tj , .^ eeB , jctcr 

> semiconductor C h ip . 3!2 bc , pt , 230 , ieaa frM- jm 
inner leacs, 33U a a f it5: 

■ sce - 331 ' lb • second sur.'ace. 
' thi " SUrf '"- • «•»«« surrece, 333 ter „ inal 
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• reinforcing fastener tape 

P - n * he ""-conductor dev--« 
— 3 tr.trd embodiment, the se,.i concur tor chi = ... 
fastened to the second surfaces 332AL - 

y.-.e bumps 312 thereby tc be electrical;-.. ..... 

5 --o the second surfaces 331Ab. 7 , e :ea , f , ^"^ ^ 

-r.tour as shown in r:Gs . 10(a , ^ - ' 

=>' in., .ichin, process cf r:s . ., 

1S!Y,!b! - «* — m ^ico'L".^ 
*" 4 " Iea enis of ----- 33: .... ■ ; ' ' 

•»o the :i.- st ,„.,.„, . 

-» U.* 33, ... . !KWe , u , SMn . =tM ^ 

- b-p.. wy „, nec;i „ ^ 

and second embodiments, the elec-ri e *i - 

e^ec.rical connection between 

tne resin-encapsulated semiconductor device 300 of thi s 

embodiment and an external circuit is achieved bv 

achieved by mounting 
«>. .-esi„-.„„ psulated semS=onductor ^ 

P c.- :;ons 333, .. eh b . in , m _ . 
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25 



columns 333, respectively. 

In addition, unlike the semiconductor devic* - -• 
i:.:sz embodiment, the semico.nduct or d 2 vice of ; - • s 
embodiment uses a lead frame w-izh is shaped bv 

process as shown ia r-G. 22. However, the r.c.-.uf ac 

method of the semiconductor device of this embed:-*-- 
substantiaily the same as that of the first t.-rJbc-— — 
except that, while in the case of the first embodiment, the 
wire bonding process and resin encapsulating process are 
performed in a state wherein -.he semiconductor chip - s 
fastened to the inner leads, ln the case of -his third 
embodiment. the wire bonding process and resin 
encapsulating process are performed in a state wherein the 
semiconductor chip 320 is fastened to the inner leads 332 
via the ou^ps. m so , the = ,_ ng procM> ^ ^ 

unnecessary portions and the terminal portion forming 
process after resin encapsulating process are implemented 
in the same way as the first embodiment. 

FIG. 6(d) is a cross-sectional view illustrating a 
modified example of the semiconductor device in accordance 
with the third embodiment of the present invention. :„ the 
modified example of the semiconductor device as shown in 
FIG. 6(d), the terminal portions each comprising the semi- 
spherical solder are not provided, and the top surfaces of 
^e terminal columns are directly used as the terminal 
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.portions. Because the protect-.- .< . 

" ' e " e - s not used a.-.c 
side surfaces 3333 cf th» — „ , 

-o -he curiae, a checking cpetation by a - est , s __ 
e£s -->" performed. 

Hereinafter, a resin-encapsulated s err.i rendu = - 

cevice in accordance with a ' a .— h 

-° — -n err.Dodirr.ent o- -- 

present invention will be des-rib-d r-~ -,, . 

. - .• fa) is a crcs« 

sectional view of cne , , . 

--s... encapsulated se.ticonduc- - 
"vice of the fourth err.bodir.ent, - fH , • 

- • ' (o - -s a cress 

sectional view iilustratinc i~«- : ea .- c 

- - ea -s, t = .<en alone tr 

line A7-A8 of FIG. 7(a), and 713. 7f-j - s - 

'<-) .s o cross-sectionai 

view ii :••«--.-.__ , _ _ 

a. - aitM e , ons 

37-58 of FIG. 7(b). Be-aus* 

=e.ause c n outer appearance of -he 

semiconductor device of the this fourth embodiment - s 
s^tantian y the same as that of the first embodiment, it 

-s net illustrated in the drawir.es. t- - . . 

r*. -n .ig. /, the drawing 

-e.erence . <oo represents . semiconducter aevSce 

«0 . semiconductor chip. ,„ pads . <30 ..^ w 
inner !..„,. , 31A . . „„, surface _ <3iAb ^ sec6nd ^ 

«»c . rhird surf.ee. 0!Ad . fourth surface _ <j3 jerminji 
columns. <33A terminer por:ions , side sorfacej> <33s 

«p surr.c.s. ,„ . resin encapsulatei <7o insulating 

adhesive. In tne s « Biconaucter aav . ce of [h . s fourch 

e-bocin,^. — of the semiconductor cnip „ 0 on 

«*»«. the pat,, m „. dispo „ d is fastana(j to 
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surfaces <31Ab of the inner leads ,31 by sht inf ., ; . 
adhesive <7 0 , and the pads <H s - = - the firs . su _,.^ oe 
o-" the inner leads <31 are eiec.r.caliy ccr.r.ectec ■„•-■- 
5t -- 5: by " ires < 20 ' "he semiconductor device 
fourth embodiment uses the same lead fram- w---- 
the third embodiment, which has the contour as shcvr 
ri3. :oc, and 10(b). Also, in the case of -_;, is 
embodiment, as in the case of zr.e first and se: 
embodiments, the electrical connection between che res 
encapsulated semiconductor device ,00 of - hit e , b5ii .. 
and an external circuit is Z c^eo by mounting the res 
encapsulated semiconductor device ,'C0 via :he ;erni; 
Portions «3A each being made of a semi-spher.cai sold, 
on a printed circuit substrate, with the terminal portic 
«3A located on the top surfaces of the terminal colun 
<23, respectively. 

riS. 7(d) is a cross-sectional view illustrating 
»odi«.d example of the semiconductor device in accordant 
with the fourth embodiment of the pr'esent invention. j 
the modified example of the semiconductor device as shov 
in ric. 7(d), the terminal portions each comprising th 
semi-spherical solder are not provided, and the to 
surfaces of the terminal columns are directly used as th. 
terminal portions. Because the protective frame is no, 
used and the side surfaces «33B of the terminal columns <31 
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" eXp ° Sed to '^e outside, a c~e— ~ 
can be easily performed. 

• IrrZCrS 0r -HE INVENTION] 

Present invention PrcviSts £ ^ 

s cno-jcror device *m^i~ • 

-e. .«p.o yl ., s :h9 a!Kvt .,,, : 

d .„ e . ; , 

'0 . c ^w_a nce with - - • c 

5cds " »how a in r: 3 . 

•~ • --- s e result of -w, s 
-sin-encapsulated semiconductor dev^ e ooe ' ' 

problem cha , r „ dOCS no: hav * a 

■ unat Che °«er leads are - ft . 

- :n addition to these 

=he ~ si — device has 

-e -rePy th . semiconductor device can be reduced 

" a capacity, and shortened" in . 

20 time> °. fc ened in a transfer delay 
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